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Summary 

Background: There is an increased prevalence of 
diabetes. Doctors in training, irrespective of special- 
ty, will have patients with diabetes under their care. 
Aim: To determine levels of confidence of doctors in 
training in the management of diabetes and establish 
their training needs in this area of clinical practice 
Design: A national online survey of trainee doctors 
in the UK using a pre-validated questionnaire. 
Methods: A four-point confidence rating scale was 
used to rate confidence in the management of diabetes 
and comparators. A six-point scale was used to quan- 
tify how often trainees would contribute to the man- 
agement of patients with diabetes and trainees were 
asked about their training in managing diabetes. 
Results: A total of 2149 doctors completed the 
survey. The percentage 'fully confident' in 



diagnosing diabetes was 27%, diagnosing and 
managing hypoglycaemia 55%, diagnosing and 
managing diabetic ketoacidosis 43%, managing 
intravenous (IV) insulin 27%, prescribing IV fluids 
for patients with diabetes 39% and altering diabetes 
therapy prior to surgery/other procedure 18%. In 
comparison, 66% and 65% were 'fully confident' 
in the management of angina and asthma, respect- 
ively (P<0.05). Forty-one percent would take the 
initiative to optimize glycaemic control for patients 
under their care >80% of the time. Respectively, 
19% and 35% of respondents reported that their 
undergraduate and postgraduate training had pre- 
pared them adequately to optimize treatment of dia- 
betes. The majority (>70%) wanted further training in 
managing all aspects of diabetes care. 
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Conclusions: Trainee doctors in the UK lack confi- 
dence in the management of diabetes, are unlikely 



Introduction 

It has been estimated that the prevalence of diabetes 
in the UK could be as much as 3.6 million in 2010 
rising to more than 5.3 million in 2030. 1 At present 
in the UK, 10-20% of all hospital inpatients have 
diabetes. 2 With this increasing prevalence, the per- 
centage of hospital inpatients with diabetes is ex- 
pected to rise. Therefore, trainee doctors working 
in hospitals are likely to be responsible for the 
care of patients who have diabetes, irrespective of 
their specialty role or the patients' presenting com- 
plaints. Additionally, trainees drawn from various 
specialties currently make up hospital teams that 
provide acute medical care out of hours, which in- 
cludes the management of diabetes emergencies. 

In a multi-centre pilot cohort of UK trainee doc- 
tors, we have demonstrated a lack of confidence in 
managing diabetes, including the management of 
diabetes-related emergencies. 3 Meanwhile, qualita- 
tive studies assessing the inpatient experiences of 
people with diabetes suggest dissatisfaction with 
the level of care received including the perception 
that staff not specializing in diabetes appeared to 
lack a basic knowledge about diabetes, leading to 
suboptimal clinical care. 4 

For any health-care system to cope with the 
increasing prevalence while providing best care to 
all patients with diabetes, doctors at the frontline 
need to be confident, competent and adequately 
trained in the diagnosis and management of dia- 
betes and diabetic emergencies. The Trainees 
Own Perception of Delivery of Care (TOPDOC) 
Diabetes Study was established to assess UK 
trainees' confidence in managing diabetes, to 
assess their current practice in the management of 
patients with diabetes and to identify specific train- 
ing needs. 



Aims 

The TOPDOC Diabetes Study aimed to quantify the 
self-reported confidence levels of trainee doctors 
working in the UK in the diagnosis and management 
of diabetes and diabetic emergencies, by using a 
validated questionnaire. The study also aimed 
to assess the current practice of trainees in optimiz- 
ing diabetes care and establish whether trainees 
desired further training in various aspects of diabetes 
care. 



to take the initiative to optimize glycaemic control 
and report a need for further training. 



Methods 

The TOPDOC study was an online survey of trainee 
doctors using a pre-validated questionnaire using 
peer-reviewed assessment tools. The protocol for 
the study is published in full elsewhere. 5 

Study participants 

All trainee doctors (foundation and specialist train- 
ees) practicing in the UK at the time of the survey 
were eligible to take part. Statistical calculations 
indicated that 248 respondents were needed to 
give 90% power, at 5% significance, between con- 
secutive answers in the six-point rating scale used in 
the study. We targeted responses from 1000 UK 
trainee doctors across all specialties other than dia- 
betes and endocrinology. This would represent 
around 2% of the total potential study population. 

Assessment tools 

We assessed the confidence of respondents using 
the validated Royal College of Physicians 
'Confidence Rating' (CR) scale. 6 This scale, com- 
monly used in the self-assessment of trainee doctors, 
has four points — CR1 : 'not confident', CR2: 'satisfac- 
tory but lacking confidence', CR3: 'confident in 
some cases' and CR4: 'fully confident in most 
cases'. To assess how frequently trainees would be 
doing something in day-to-day practice, we used a 
six-point scale with narrative description in combin- 
ation with numeric values. Respondents had a 
choice of 'always' (100% of the time), 'almost 
always' (80-99% of the time), 'often' (50-79% of 
the time), 'not very often' (20-49% of the time), 
'rarely' (5-1 9% of the time) or 'never' (<5% of the 
time). Trainees were also asked whether they felt 
that their undergraduate and postgraduate training 
was adequate and whether they felt they required 
further training to deal with aspects of managing 
patients with diabetes. 

Validation 

The TOPDOC Study questionnaire was pre- 
validated in a four-stage process: (i) initial review 
by external experts in the field of diabetes, (ii) ad- 
ministration of initial draft on a sample cohort, (iii) 
revision of questionnaire based on feedback 
received and (iv) final external review. To ensure 
the validity of respondents and to prevent the sub- 
mission of duplicate forms, General Medical 
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Council registration numbers, requested and neces- 
sary to complete the study, were crosschecked with 
the medical register. 7 

Recruitment 

Trainee doctors were recruited through a compre- 
hensive campaign using regional facilitators who 
encouraged completion of the questionnaire 
through their local hospital or regional training net- 
works, and a promotional campaign through med- 
ical news sources. Promotional material highlighting 
this study was sent to all post-graduate training cen- 
tres in the UK. Incentives were offered to respond- 
ents completing the study, in the form of online 
vouchers. 

Statistics 

We used the / 2 test to establish significance, com- 
paring full confidence in the diagnosis and manage- 
ment of both diabetic and non-diabetic problems. 
Data are reported as median (25th to 75th centile). 

Governance 

The Research Ethics Committee of Glasgow Royal 
Infirmary reviewed the study and the Chairman 
advised that no formal ethical approval was required. 

Results 

Demographics 

A total of 2149 validated complete responses to the 
online questionnaire were received. All regions of 
the UK were represented including 312 (14.5%) re- 
sponses from Scotland, 306 (14.2%) from Wales and 
172 (8.0%) from Northern Ireland. The median 
number of years of full-time post-graduate training 



was two. The respondents stated it was likely they 
would pursue a career in the following specialties: 
41% in general (internal) medicine and its subspe- 
cialties, 18% in primary care, 12% in anaesthetics, 
10% in surgery, 6% in paediatrics, 4% in emergency 
medicine, 4% in women's health, 2% in psychiatry 
and 2% in diagnostics. 

Confidence in diagnosis and management 

Trainee doctors' confidence in diagnosis and man- 
agement of various aspects of diabetes care are 
shown in Table 1 . The percentage of respondents, 
respectively, reporting that they were 'fully confi- 
dent' in different aspects of diabetes management 
(in brackets) were: diagnosing diabetes (27%); diag- 
nosing impaired glucose tolerance (13%); diagnosing 
and managing hypoglycaemia (55%); diagnosing and 
managing diabetic ketoacidosis (43%); diagnosing 
and managing hyperosmolar hyperglycaemic non- 
ketotic coma (20%); commencing, titrating and dis- 
continuing intravenous (IV) insulin (27%); prescrib- 
ing IV fluids for patients with diabetes (39%); and 
altering diabetes therapy prior to surgery/other pro- 
cedure (18%). Self-reported confidence levels across 
all diabetes-related domains studied were signifi- 
cantly lower than in the two similar areas of medi- 
cine studied with 66% fully confident in the 
management of angina and 65% fully confident in 
the management of asthma (P<0.05; Figure 1). This 
finding was found irrespective of numbers of years of 
postgraduate experience. 

Current practice 

Table 2 shows the frequency that trainees become 
actively involved in the management of people with 
diabetes. Forty-one percent of trainees reported that 
they would take the initiative to optimize glycaemic 
control for patients under their care 'always' or 



Table 1 Postgraduate trainee doctors' confidence in managing diabetes 



Questions 



How confident are you in 
Making a diagnosis of diabetes? 
Making a diagnosis of impaired glucose tolerance? 
Diagnosing and managing hypoglycaemia? 
Diagnosing and managing DKA? 
Diagnosing and managing HONK? 
Commencing, titrating and discontinuing IV insulin? 
Prescribing IV fluids for patients with diabetes? 
Altering diabetes therapy prior to surgery/other procedure? 



Fully confident 


Confident 


Satisfactory 


Not conf 


576 (27) 


903 (42) 


600 (28) 


70 (3) 


287 (13) 


802 (37) 


745 (35) 


315 (15) 


1189 (55) 


657 (31) 


285 (13) 


18 (1) 


932 (43) 


680 (32) 


410 (19) 


127 (6) 


423 (20) 


645 (30) 


605 (28) 


476 (22) 


586 (27) 


705 (33) 


512 (24) 


346 (16) 


828 (39) 


811 (38) 


418 (19) 


92 (4) 


378 (18) 


762 (35) 


570 (27) 


439 (20) 



Data are expressed as n (%). 

DKA: diabetic ketoacidosis; HONK: hyperosmloar hyperglycaemic non-ketotic coma; IV: Intravenous. 
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'almost always' (80% of the time or more) but 59% 
would not. When faced with suboptimal glycaemic 
control, 13% would optimize oral therapy, 29% 
modify insulin regime and 31% would educate pa- 
tients at least 80% of the time. A higher proportion 
of senior trainees took these therapeutic initiatives 
(data not shown in table), but there was not a 



statistically significant difference in their responses 
from the total group. The reasons cited by trainees 
for not optimizing patient care include: gly- 
caemic control not an acute issue, not had enough 
training, care should be left to the specialist and a 
perception that other clinical issues were higher 
priorities. 



0% 20% 40% 60% 80% 100% 



Man, 




Figure 1. Confidence in managing aspects of diabetes 
care vs. other common diseases (CR4: 'fully confident in 
most cases', CR3: 'confident in some cases', CR2: 'satis- 
factory but lacking confidence' and CR1 : 'not confident'. 
Confidence in managing all aspects of diabetes care is 
significantly lower compared with confidence in mana- 
ging angina or acute asthma. 



Training needs 

Trainees' previous training and perceived training 
needs are shown in Table 3. Fifty-eight percent of 
respondents felt their undergraduate training had 
prepared them to diagnose diabetes. Fifty-four per- 
cent felt postgraduate training provided them with 
the skills to diagnose diabetes. Nineteen percent of 
respondents felt their undergraduate training had 
prepared them to optimize the treatment of diabetes 
and 35% reported the same about their postgraduate 
training. Finally, 51% of respondents felt their 
undergraduate training had not prepared them ad- 
equately to treat diabetes emergencies and 67% re- 
ported the same about their postgraduate training. 
Seventy-five percent of all respondents would wel- 
come further training in diagnosing diabetes, 85% in 
optimizing diabetes therapy and 70% in the man- 
agement of diabetes emergencies. 



Table 2 Postgraduate trainee doctors' current management of diabetes 



Questions Always Almost Often Not very Rarely Never 

always often 

If a patient under your care has diabetes how 174 (8) 703 (33) 766 (36) 381 (18) 103 (5) 22 (1) 

often would you take the initiative to improve 

diabetes control? 
When faced with a patient with poor blood glucose control: 

How often do you educate the patients on 
lifestyle factors? 

On oral therapy how often do you change the 
dose/timing of oral diabetes therapy? 

On insulin how often do you change the dose/ 
timing/type of insulin? 
When managing patients with specific problems 

related to their diabetes do you take the 

initiative to involve diabetes specialists 

(doctors/nurses)? 
Do you follow-up on blood glucose control once 

patients have been seen by the diabetes 

specialists? 

When discharging patients with diabetes do you 
make arrangements for ongoing monitoring of 
control? 



150 (7) 


508 (24) 


590 (27) 


562 (26) 


281 (13) 


58 (3) 


44 (2) 


241 (11) 


495 (23) 


629 (29) 


443 (21) 


297 (14) 


120 (6) 


488 (23) 


637 (30) 


424 (20) 


313 (15) 


167 (8) 


422 (20) 


996 (46) 


588 (27) 


113 (5) 


25 (1) 


5 (0) 


219 (10) 


663 (31) 


621 (29) 


371 (17) 


167 (8) 


108 (5) 


231 (11) 


537 (25) 


588 (27) 


450 (21) 


239 (11) 


104 (5) 



Data are expressed as n (%). 
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Table 3 Postgraduate trainee doctors' self-assessment of the adequacy of their training 








(~}\ ipctinnc 


Yes 




No 


Do voi i think' that voiir i inrlprcirani iatp training haQ nrpnarprl von anpfii latplv to 

L-SVJ y UU LJIIIIIx LI J CI I y (J U 1 Ul IUCI Cl uUU CI LC L 1 CI If M 1 1 g 1 Iu3 IJI CL/CII CU y kJU uUCvl U d LC 1 y LLJ 


1 250 


l J °l 


899 (42) 


U Idgl lUbtr U IdUtrLtrb dl 1U (J LI ltrl gl UCUbe dlJI 1UI 1 1 Id 1 Ultra . 








Do \/oi i think" that \/oiir oocto ra c\ 1 i atp tra i n i no hric nrpna rprl \/oi i a r\ pri 1 i atp \/ to 
1_/U yUU LI 1 1 1 1 1\ LI 1 dl yUUI pUblfcl dU U dLtr LI d 1 1 1 1 1 Ig 1 Ido \J \ triJd I trU VUU all tr(J U d Ltr 1 y LU 


1 1 63 




986 (46) 


U Idgl lUbtr U IdUtrLtrb dl 1U (J LI ltrl gl UCUbtr dUI 1U1 1 1 Id 1 1 LltrS \ 








Do you require further training in the diagnosis of diabetes and other glucose 


1 607 


(75) 


542 (25) 


Tnn /"Arm ^ 1 1 t" i oc f 
dUIIUIIIIdll Lies \ 








Do voi i think - that voi i r 1 1 nHprpraHi iatp tra i n i np ha<; nrpna rprl vol i adpm latplv to 

L-/ yj y yj m ljjiiiix li i cl l y * ui l.j i j lj tr i ^ i ci v. i li ci Ltr li cl 1 1 1 1 1 i g i i c i n j tr l_/cl i tru y yj u ci vj trtJ lj cl Ltr i y lu 


1 050 




1 099 (51 ) 

i yj -J -J \~j \ j 


Liedi uidueLiL ei i iei gei it, les s 








rin \ir\\ i tri i n Is trint \/r"\i it* K"M~icto ro/"ii into trQininn hnc ncDnnron \/<""*i i nrloni into \/ ir\ 
LJ\J yUU LI ] 1 1 1 K LIldL yUUI JJU^Lgl dUUdLtr LIdllllllg IldS (Jltr|JdltrU yULI dU trLjUdLtr 1 y LU 


I ^t-JU 


Lt>/ ) 


71Q 


trpat Hianptii" pmprppnrip<;? 

LI Cat yj 1 d UCLI CI 1 ICI tCI IL IC 3 . 








lvu yuu [eu,u 1 1 e 1 1 ioi e li di 1 1 1 1 ig 1 1 1 li le 1 1 idi idgei i lei i l ui u idueLic ei i ier gei ic ies \ 


1 3 1 U 


\/U) 


Ojz/ \jVj) 


Do voi i think - that voi i r i inHprprarli iatp tra i n \ np ha<; nrpna rprl voi i adpni latplv to 

L-/ vj y yj m ljjiiiix liicll y ui ui iuci ci quuu Ltr LicLiiiiiig i i c i n \~) \ tr yj ci j tr lj y yj m civj trvJ u ca Lvr i y lu 


41 9 


C\ 9) 
\ 1 J) 


1 7^0 (81 ) 

i / ^Jyj \u 1 ^ 


upLi 1 1 1 ize Lied li i iei il ui u idueLes; 








Do voi i th i n J<t that voi ir no'itprarli iatp tra i n i np ha ^ nrpna rprl voi i arlpni latpl v to 

L-/ yj y yj i_j liiiiijx liicll y yj u i yj yj d Lg i clvj u ci Ltr LicLiiiiiig jicl3 iJitri-zciitrLJ y vj u cllj trvj u ci Ltr i y iu 


760 


(35) 


1 389 (65) 


optimize treatment of diabetes? 








Do you require further training in the use of tablets and insulin to control blood 


1820 


(85) 


329 (15) 



glucose levels? 



Data are expressed as n (%). 



Discussion 

This national survey of a large number of UK trainee 
doctors indicates insufficient confidence in diagnos- 
ing and managing all aspects of diabetes care. The 
study included a representative spread of trainees 
with varied specialty career intentions currently 
based in the UK, capturing >4% of the 50145 doc- 
tors in postgraduate training. 8 Many are likely to 
continue in those specialties given that there is evi- 
dence that only about one-quarter finally work in a 
specialty that is different to one chosen early in their 
career. 9 One weakness of the study may be that 
the results are based on self-reported confidence, 
and that this might not necessarily equate to trainee 
competence, but this was not the intention at 
the outset. The results have demonstrated signifi- 
cantly lower confidence in managing diabetes com- 
pared with other common acute medical conditions 
such as angina or asthma. Areas of suboptimal 
confidence include the management of diabetic 
emergencies where mortality and morbidity can 
be high. 

Over two-thirds of all respondents would wel- 
come further training in all aspects of diabetes 
care. In addition to trainee doctors being directed 
towards currently available training resources such 
as the safe use of insulin e-learning course, 10 further 
efforts are needed to provide structured education 
in all aspects of the management of diabetes. 
This would complement national organizational 



changes being implemented to reduce prescription 
errors in diabetes 11 and improve acute care for 
people with diabetes. If structured training can be 
provided, with subsequent improvement in confi- 
dence levels of trainees, it might ensure that people 
with diabetes admitted to hospital, whether it is pri- 
marily an admission related to their diabetes or not, 
get the quality of diabetes care that they require. 
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